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Description 

Background of the Invention 

s [0001] The present invention relates to peptides suitable for use in vaccination against AIDS. 

[0002] The human immunodeficiency virus (HIV) is responsible for the disease that has come to be known as acquired 
immune deficiency syndrome (AIDS). Although initially recognized in 1 981 , no cure has yet been found for this inevitably 
fatal disease. HIV is spread by a variety of means such as sexual contact, infected blood or blood products and peri- 
natal Iy. Due to the complexity of HIV infection and the paucity of effective therapies, eradication of AIDS will most likely 

10 occur by preventing new infections rather than curing those persons already infected. To this end a great deal of effort 
has been expended in developing methods for detecting and preventing infection. Diagnostic procedures have been 
developed for identifying infected persons, blood and other biological products. 

[0003] Like most viruses, HIV often elicits the production of neutralizing antibodies. Unlike many other viruses and 
other infectious agents for which infection leads to protective immunity, however, HIV specific antibodies are insufficient 

is to halt the progression of the disease. Therefore, in the case of HIV, a vaccine that elicits the immunity of natural 
infection could prove to be ineffective. In fact, vaccines prepared from the HIV protein gp160 appear to provide little 
immunity to HIV infection although they elicit neutralizing antibodies. The failure to produce an effective anti-HI V vaccine 
has led to the prediction that an effective vaccine will not be available until the end of the 1990's. 
[0004] The HIV genome has been well characterized. Its approximately 1 0Kb encodes sequences that contain reg- 

20 ulatory. segments for HIV replication as well as the gag, pol and eny genes coding for the core proteins, the reverse' 
transcriptase-protease-endonuclease, and the internal and external envelope glycoproteins respectively. 
[0005] The HIV eny gene encodes the intracellular glycoprotein, gp1 60, which is normally processed by proteolytic 
cleavage to form gp120, the external viral glycoprotein, and gp41, the viral transmembrane glycoprotein. The gp120 
remains associated with HIV virions by virtue of noncovalent interactions with gp41 . These noncovalent interactions 

25 are weak, consequently most of the gp120 is released from cells and virions in a soluble form. 

[0006] Previous studies have shown that the proteins encoded by the gag and especially the eny regions of the HIV- 
1 genome are immunogenic since antibodies to the products of the gag and eny genes are found in the sera of HIV 
infected, AIDS and ARC ("AIDS Related Condition") patients. 

[0007] It has previously been shown that some antibodies obtained from sera of AIDS and ARC patients, as well as . 

30 asymptomatic individuals infected with the virus, are specific to gp120 and gp1 60. Occasionally these antibodies are 
neutralizing. The envelope glycoproteins are the HlV-1 antigen most consistently recognized by antibodies in AIDS 
and ARC patient sera. Allan et at., "Major Glycoprotein Antigens that Induce Antibodies in AIDS Patients are Encoded 
by HTLV-III," Science, 228:1091-1094 (1985); and Barin et al M "Virus Envelope Protein of HTLV-III Represents Major 
Target Antigen for Antibodies in AIDS Patients," Science, 228:1 094-1 096 (1 985). In addition, antibodies in patient sera 

35 also recognize epitopes of the viral core proteins encoded by the gag gene. 

[0008] Immunologically important HIV-1 antigens for use in diagnosis and as potential vaccine compositions have 
been prepared by cloning portions of the HIV-1 genome in various expression systems such as bacteria, yeast or 
vaccinia. Cabradilla et at., "Serodiagnosis of Antibodies to the Human AIDS Retrovirus With a Bacterially Synthesized 
env Polypeptide." Biotechnology, 4:128-133 (1986); and Chang et al., "Detection of Antibodies to Human T-Cell Lym- 

40 photropic Virus-Ill (HTLV-III) With an Immunoassay Employing a Recombinant Escherichia coli - Derived Viral Antigenic 
Peptide," Biotechnology, 3:905-909 (1985). HIV-1 antigens produced by recombinant DNA methods, however, must 
still be exhaustively purified to avoid adverse reactions upon vaccination and false positive reactions in ELISA assays 
due to any antibody reactivity to antigens of the expression system which may contaminate the HIV-1 antigen prepa- 
ration. Also, denaturation of HIV-1 antigens during purification may destroy important antigen activity. Preparation of 

45 proteins from intact viruses can also result in contamination by intact virus. 

[0009] Several publications have presented data showing immunologic reactivity of selected synthetic peptides cor- 
responding to antigenic proteins of HIV-1. In one study, a peptide having the amino acid sequence Tyr-Asp-Arg-Pro- 
Glu-Gly-lle-Glu-Glu-Gly-Gly-Glu-Arg-Asp-Arg-Asp-Arg-Ser-Gly-Cys which corresponds to amino acid residues 
735-752 of HIV-1 was synthesized. Kennedy et al., "Antiserum to a Synthetic Peptide Recognizes the HTLV-III Envelope 

50 Glycoprotein," Science, 231 : 1556-1 559 (1986). This peptide, derived from a portion of gp41 , was used to immunize 
rabbits in an attempt to elicit a neutralizing antibody response to HIV-1 . Furthermore, several sera from AIDS patients 
known to contain anti-gp41 antibodies were weakly reactive with this peptide, thus indicating that this peptide contains 
at least one epitope recognized, to some extent, by antibodies to native gp160/gp41 . However, this peptide has not 
been shown to elicit neutralizing antibodies in mammals other than rabbits nor has it been suggested for use as a 

55 human vaccine. 

[0010] In the WO92/05800 peptides corresponding to epitopes of HIV-1 gp120 protein with amino acid coordinates 
151-176, 192-218 and 205-230 are described for use in vaccination and induction of neutralizing antibodies against 
HIV. Further peptides corresponding to regions of the HIV protein gp120 for use in induction of T-cell activation against 
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HIV-1 are described in W092/21377. Synthetic peptides with sequences derived from that of HIV-1 gp120 protein being 
capable of inducing the production of neutralizing antibodies in subhuman primates have been described in Vahlne et 
al., "Immunizations of monkeys with synthetic peptides disclose conserved areas on gp1 20 of human immunodeficiency 
virus type 1 associated with cross-neutralizing antibodies and T-cell recognition," Proc. Natl. Acad. Sci. USA 88: 
5 10744-10748(1991). 

[001 1] In antigenic proteins of HIV-1 there are antigenic epitopes recognized by antibodies, cytotoxic T cells, helper 
T cells and also in antibody-dependent cellular cytotoxicity (ADCC). Traditionally, neutralizing antibodies are considered 
as essential in preventing viral infection. A neutralizing antibody binds to an infectious virus particle and in this process 
the infectivity of the virus particle is destroyed. 
w [0012] Cellular mechanisms for elimination of virus infected cells involve cytotoxic T cells, T-helper cells and ADCC. 
The epitopes involved in neutralization and in the various cellular immune mechanisms need not necessarily be the 
same. 

[0013] Previously it has been found that ADCC is an immunological defense mechanism that operates in viral infec- 
tions. In this reaction , antigen-specific antibodies will bind to surface structures on the target cell and thus induce killing 

is mediated by major histocompatibility complex (MHC)-unrestricted CD1 6+, Fc receptor-bearing effector cells. HIV spe- 
cific cytotoxicity In the peripheral blood of most seropositive individuals is also mediated by MHC- unrestricted ADCC 
effector cells which are armed with env-specific IgG antibodies, Tyler et al. J. Immunol., 142:1177 (1989); Tanneau et 
al. J. Infect Dis., 162:837 (1990); Riviere et al. J. Virol., 63:2270 (1989). HIV-specific ADCC activity has been found in 
the majority of sera from HIV-1 infected individuals, Ljunggren et al. J. Immunol., 139:2263 (1987), Lyerly et al., AIDS 

20 Res. Hum. Retroviruses 3:409 (1 987). Both type and strain specific ADCC have been observed and antibodies in some 
sera mediated ADCC against all strains whereas other sera lacked ADCC activity completely, Ljunggren et al., 63:3376 
(1 989). In pediatric HIV-1 infection, presence of ADCC-mediating antibodies correlates significantly with a better clinical 
stage, Ljunggren et al., 161:198 (1990). The ADCC reaction appears early after HIV-infection and broadly reacting 
ADCC against HIV-1 ^v,,^ infected target cells appears between 2 and 12 months after seroconversion. 

25 [0014] Activated cells expressing HIV antigens on their surface are possible targets for ADCC. HIV-infected autolo- 
gous CD4+ T-cell blasts have recently been shown to serve as targets for lysis by ADCC, Tanneau et al. J. Infect Dis., 
162:837 (1990). The envelope glycoproteins of HIV have been suggested as target epitopes in a number of studies. 
Evans et al. AIDS, 3:273 (1989) used affinity purified human Ig or polyclonal rabbit sera against env proteins of HIV- 
1 and found antibodies mediating ADCC against gp1 20 and gp41 . Koup et al. J Virol, 63:584 (1 989), have used vaccinia 

30 virus vectors expressing envelope glycoproteins (gp160, gp120 and gp41) or gag proteins (p55, p40, p24 and p17). 
in lymphoblastoid cell lines. Only the envelope glycoprotein complex gp120/gp41 was found to be the target antigen 
tor HIV-specific ADCC which was also confirmed in another study using a similar system, Tanneau et al. J. Infect Dis., 
162:837(1990). 

[0015] More defined regions have also been demonstrated in a number of studies. A murine monoclonal antibody 
35 directed to the V3 region (a.a. 309-318) of gp120 mediated both neutralization, titer 1:500, and ADCC, titer 1:800, 
against HTLVIIIB. Broliden et al., J. Virol., 64:936 (1990). Also, a chimeric mouse-human antibody directed against the 
V3 region (a.a. 308-322) induced ADCC as well as neutralization and fusion inhibition, Liou et al. J. Immunol, 143: 
3967 (1 989). Lyerly et al., AIDS Res Hum Retroviruses, 3:409 (1 987), have localized an ADCC epitope in the C-terminal 
part of gp120 (a.a.467-511). A summary of known epitopes from HIV-1 , 2 and SIV for antibodies, ADCC, cytotoxic T- 
40 cells and T-helper cells is given in Nixon et al., "Cellular and humoral antigenic epitopes in HIV and SIV," Immunology 
76:515-534(1992). 

Summary of the Invention 

45 [0016] In accordance with the present invention, novel peptides corresponding to epitopes of HIV-1 gp120 protein 
are disclosed and described. Each peptide comprises an epitopic amino acid sequence from human immunodeficiency 
virus gp120 protein, wherein the epitope is located within SEQ ID NO:41, and wherein antisera raised in monkeys 
against the epitopic sequence has a specific antibody-dependent cellular cytotoxicity index value greater than 0.5 at 
a dilution greater than 1 :30. 

so [0017] In another embodiment of the present invention, each peptide has an epitopic sequence having an amino 
acid sequence that consists essentially of SEQ ID NO:41 . 

[0018] In accordance with another aspect of the present invention, the novel peptides are used to formulate a vaccine 
composition. The vaccine composition comprises an epitopic amino acid sequence from human immunodeficiency 
virus gp120 protein, wherein the epitope is located within SEQ ID NO:41, and wherein antisera raised in monkeys 
55 against the epitopic sequence has a specific antibody-dependent cellular cytotoxicity index value greater than 0.5 at 
a dilution greater than 1:30, in an amount effective to induce an immune response in a mammal together with a phar- 
maceutically acceptable carrier. In a preferred embodiment, the vaccine composition further comprises an adjuvant 
such as Freund's complete adjuvant, Freund's incomplete adjuvant, muramyl dipeptide, levamisole, isoprinosine or 



3 



EP 0 693 938 B1 



tuftsin. 

[0019] In accordance with yet another aspect of the present invention, at least two peptides are used in the vaccine 
composition, wherein each peptide comprises an epitopic amino acid sequence from human immunodeficiency virus 
gp120 protein, wherein the epitope is located within SEQ ID NO:1 , SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ 
5 ID NO:8, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:36 or SEQ ID 
NO:41 , and wherein antisera raised in monkeys against the epitopic sequence has a specific antibody-dependent 
cellular cytotoxicity index value greater than 0.5 at a dilution greater than 1 :30. The peptides are present in an amount 
effective to induce an immune response in a mammal, and are combined with a pharmaceutically acceptable carrier. 
[0020] In a preferred embodiment, this vaccine composition further comprises an adjuvant, such as Freund's corn- 
to plete adjuvant, Freund's incomplete adjuvant, muramyl dipeptlde, levamisole, isoprinosine and tuftsin. 

[0021] The present invention is useful to perform a method of protecting a mammal from infection with human im- 
munodeficiency virus, comprising administering to the mammal one of the vaccine compositions described herein. The 
administration can be by intravenous, intramuscular, subcutaneous, or intraperitoneal injection. 
[0022] The present invention is also useful to perform a method for inducing neutralizing anti-HIV antibodies in a 
is mammal, comprising the step of administering an effective antibody-inducing amount of a composition comprising an 
epitopic amino acid sequence from human immunodeficiency virus gp120 protein, wherein the epitope is located within 
SEQ ID NO:41, and wherein antisera raised in monkeys against the epitopic sequence has a specific antibody-de- 
pendent cellular cytotoxicity index value greater than 0.5 at a dilution greater than 1 :30, in an amount effective to induce 
an immune response in a mammal together with a pharmaceutically acceptable carrier. 
20 [0023] In another embodiment of the invention, the vaccine composition comprises at least two peptides, wherein 
Each peptide comprises an epitopic amino acid sequence from human immunodeficiency virus gp120 protein, wherein 
the epitope is located within SEQ ID NO:11 SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO: 
12, SEQ ID NO:14, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:36 or SEQ ID NO:41, and wherein 
antisera raised in monkeys against the epitopic sequence has a specific antibody-dependent cellular cytotoxicity index 
25 value greater than 0.5 at a dilution greater than 1 :30. The peptides are present in an amount effective to induce an 
immune response in a mammal, and are combined with a pharmaceutically acceptable carrier. 

Detailed Description of the Invention 

30 [0024] The present invention provides peptides which have been found to elicit production of HIV neutralizing anti- 
bodies by primate subjects. The peptides correspond to regions of the gp120 protein with coordinates as defined by 
Kennedy etal. The peptides of the present invention are termed gp1 20-1 2 (amino acid coordinates 159-183), gp120-15 
(amino acid coordinates 200-225), gp1 20-1 6 (amino acid coordinates 21 3-237) and gp1 20-1 9 (amino acid coordinates 
255-276). Although peptide gp1 20-1 9 is similar to a peptide that has been described (Ho et al., Science, 239:1 021 -1 023 

35 (1 988)), it has now been found that gp120-1 9 elicits neutralizing antibodies in primates. The peptides of the present 
invention can be used as immunogens in vaccine compositions and to elicit polyclonal or monoclonal antibody pro- 
duction; particularly important are HIV neutralizing antibodies. 

[0025] Proteins contain a number of antigenic determinants or epitopes which are the regions of the proteins com- 
prising the recognition and binding sites for specif Ic antibodies. In general, proteins contain between 5 to 10 epitopes, 

40 each of which contains a sequence of 6 to 8 amino acids. Epitopes can be either continuous, in which the 6 to 8 amino 
acids are present in linear sequence, or discontinuous, in which the amino acids that form the epitope are brought 
together by the three dimensional folding of the protein. Even though an epitope constitutes only a relatively few amino 
acids, its reactivity with an antibody may be influenced by the amino acids in the protein which surround the epitope. 
[0026] Studies aimed at mapping antigenic sites or epitopes of proteins have been aided by the use of synthetic 

45 peptides corresponding to various regions of the proteins of interest. Lemer et al., in, The Biology of Immunological 
Disease: A Hospital Practice Book, (Dixon and Fisher, eds.) pp. 331-338 (1983); and Lerner, Adv. Immunol., 36:1 
(1 984). In addition to their usefulness in epitope mapping studies, synthetic peptides, if encompassing major antigenic 
determinants of a protein, have potential as vaccines and diagnostic reagents. Van Regenmortel, Ann. Inst. Pasteur/ 
Virol 137E:497-528 (1986); and Van Regenmortel, Laboratory Techniques in Biochemistry and Molecular Biology, Bu- 

50 roden and Van Knippenburg eds. Vol. 19, synthetic Peptides as Antigens, Elsevier ISBN 0-444-80974-0 (1 988). 

[0027] Synthetic peptides have several advantages with regard to specific antibody production and reactivity. The 
exact sequence of the synthesized peptide can be selected from the amino acid sequence of the protein as determined 
by amino acid sequencing of the protein or the predicted amino acid sequence determined from the DNA sequence 
encoding the protein. The use of specific synthetic peptides eliminates the need for the full-length protein in vaccination 

55 and the production of or assay for antibodies. Furthermore, the solid phase peptide synthetic techniques of Merrifield 
and coworkers allow for essentially unlimited quantities of the synthesized peptide of interest to be chemically produced. 
Erickson and Merrifield in The Proteins, 3rd Edit., Vol. 2, Academic Press, New York, Chapter 3 (1976). The availability 
of automated peptide synthesizers has further advanced such techniques. 
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[0028] Although a variety of criteria can be used to predict antigenic regions of proteins, peptides corresponding to 
such regions may not always be useful as vaccines. For example, antigenicity may be lost because the peptide is not 
in the proper spatial orientation to be recognized by antibodies which react with the protein. It has also been found that 
certain peptides derived from type C retroviruses and HIV act as immune-suppressrve agents much as HIV itself. 

s Cianciolo et bI., J. Immunol., 124:2900-2905 (1 980); and Cianciolo et al., Science, 230:453-455 (t 985). Peptides such 
as these, which have a deleterious effect on the patient, would not be suitable for use as vaccines. 
[0029] Furthermore, as is particularly evident with HIV-1 and HIV-2, there is significant genetic variability within each 
of these two virus groups leading to many serotypes, or isolates, of the viruses. This has put a significant constraint 
on choosing a region of a protein from which to derive a peptide for use in formulating immunogens. However, certain 

10 immunodominant portions of HIV-1 and HIV-2 proteins have been found to be relatively invariant. Synthetic peptides 
may also be key to viral vaccines in that they may induce an immune response against type common sequences not 
normally immunogenic in the native molecule. These otherwise silent epitopes may be of broad protective specificity. 
Steward et al., Immunol. Today, 8:51 -58 (1 987). Several experimental vaccines have been formulated with the aim of 
preventing infection in those people who are likely to be exposed to the virus. Berman et al. , "Protection of Chimpanzees 

'5 from Infection by HIV-2 After Vaccination With Recombinant Glycoprotein gp120 but Not gp160," Nature, 345:622-625 
(1990). Synthetic peptides corresponding to regions of immunologically important proteins of HIV have now found 
immediate use in diagnostic methods for detection of HIV, as potential vaccines for HIV and for the production of 
polyclonal and monoclonal antibodies. 

[0030] A number of neutralization epitopes on gp120 have been found and defined by several investigators, for an 
20 overview see Bolognesi, AIDS (1989) 3(suppl 1) .S111-S118. In this overview Bolognesi refers to four different virus 
neutralization epitopes with the following amino acid coordinates: 254-274, 303-337, 458-484 and 491 -523. The peptide 
with amino acid coordinates 254-274 was used to immunize rabbits and the resulting antiserum was found to neutralize 
HIV-1 as described above. Ho et al. ^ 

[0031] The peptides encompassed by the invention comprise amino acid sequences each containing at least one 
25 continuous (linear) epitope that elicits production of HIV specific antibodies in the immunized host. 

[0032] The invention thus encompasses immunogenic peptides corresponding to regions of HIV gp120 protein en- 
coded by the envelope gene of HIV-1 HTLV lll-B described by Muesing et al., "Nucleic Acid Structure and Expression 
of the Human AIDS/Lymphadenopathy retrovirus," Nature, 313:450-458 (1985). The nucleotide sequence is given in 
Genbank Release 63 under the name HIVPV22. The invention further encompasses functionally equivalent variants 
30 of the peptides which do not significantly affect the immunogenic properties of the peptides. For instance, conservative 
substitution of amino acid residues, one or a few amino acid residues by amino acid analogues are within the scope 
of the invention. 

[0033] Homologs are peptides which have conservatively substituted amino acid residues. Amino acids which can 
be conservatively substituted for one another include but are not limited to: glycine/alanine; vaiine/isoleucine/leucine; 

35 asparagine/glutamine; aspartic acid/glutamic acid; serine/threonine; lysine/arginine; and phenylalanine/tyrosine. Ho- 
mologous peptides are considered to be within the scope of the invention if they are recognized by antibodies which 
recognize the peptides designated gp120-12, gp120-1 5, gp120-16 and gp120-1 9, the sequences of which are shown 
below. Further, all homologous peptides corresponding to the peptides of the present invention but derived from different 
HIV isolates are also encompassed by the scope of this invention. 

40 [0034] Analogues are defined as peptides which are functionally equivalent to the peptides of the present invention 
but which contain certain non-naturally occurring or modified amino acid residues. Additionally, polymers of one or 
more of the peptides, and peptide analogues or homologs are within the scope of the invention. Also within the scope 
of this invention are peptides of fewer amino acid residues than gp1 20-1 2, gp1 20-1 5, gp120-1 6 and gp1 20-1 9, respec- 
tively, but which encompass one or more immunogenic epitopes present in any one of the peptides and thus retain the 

45 immunogenic properties of the base peptide. Analytical techniques for determining the extent to which the peptides in 
question can be shortened at either end, while still retaining the immunogenic epitope of the longer sequence, are 
described below. 

[0035] Addition of amino acids to either end of the peptides specifically disclosed herein is also considered within 
the scope of the present invention, so long as such addition does not significantly deleteriously affect the immunological 
so properties of that peptide. Routine testing can determine whether the desired immunological properties are retained 
by such supplemented or truncated peptides. If amino acids are added, it is preferred that the resulting peptides are 
still relatively short, e.g., not more than about 50 amino acids long, preferably not more than about 40 or 45 amino 
acids long, and most preferably not more than about 25, 30, or 35 amino acids in length. 

[0036] The peptides of the present invention were synthesized by known solid phase peptide synthesis techniques. 
55 Barany and Merrifield, The Peptides: Analysis, synthesis, Biology, Vol. 1, Gross and Meinenhofer, eds., Academic 
Press, New York, Chap. 1 (1980). The synthesis also allows for one or more amino acids not corresponding to the 
original protein sequence to be added to the amino or carboxyl terminus of the peptide. Such extra amino acids are 
useful for coupling the peptides to another peptide, to a large carrier protein or to a solid support. Amino acids that are 
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useful for these purposes include but are not limited to tyrosine, lysine, glutamic acid, aspartic acid, cysteine and 
derivatives thereof. Additional protein modification techniques may be used, e.g., NH 2 -acetylation or COOH-terminal 
amidatlon, to provide additional means for coupling the peptides to another protein or peptide molecule or to a support. 
Procedures for coupling peptides to each other, carrier proteins and solid supports are well known in the art. Peptides 
5 containing the above-mentioned extra amino acid residues either carboxy or amino terminally, uncoupled or coupled 
to a carrier or solid support are consequently within the scope of the invention. Reference to the peptides of the present 
invention encompasses all of the embodiments discussed herein. 

[0037] An alternative method of vaccine production is to use molecular biology techniques to produce a fusion protein 
containing one or more of the peptides of the present invention and a highly immunogenic protein. For instance, fusion 
10 proteins containing the antigen of interest and the B subunit of cholera toxin have been shown to induce an immune 
response to the antigen of interest. See Sanchez et al., "Recombinant System for Overexpression of Cholera Toxin B 
Submit In Vibrio cholerae as a Basis for Vaccine Development," Proc. Natl. Acad. Sci. USA, 86:481-485 (1989). Such 
chimeric peptides may be orally administered 

[0038] Peptide sequences that can be employed as accordance with the present invention are set forth below. The 
is amino acid residues are derived from the nucleotide sequence previously described by Muesing et al., "Nucleic Acid 
Structure and Express of the Human AIDS/Lymphadenopathy Retrovirus," Nature, 313:450-458 (1985). It is preferred 
that the peptides possess an amido group at their carboxy termini rather than a carboxyl group. The carboxy terminus 
can also be a carboxyl group as well as a moiety described below. 

20 

gpl20-12 

X-Gly-Glu-Ile-Lys-Asn-Cys-Ser-Phe-Asn-Ile-Ser-Thr-Ser-Ile-Arg- 
Gly-Lys-Val-Gln-Lys-Glu-Tyr-Ala-Phe-Phe-Y-Z 

25 



gpl20-l5 

X -Leu - Thr - Ser - Cyc - Asn - Thr- Ser- Val - 1 le - Thr- Gin - Ala - Cys - Pro - Lys - 
Val-Ser-Phe-Glu-Pro-Ile-Pro-Ile-His-Tyr-Cys-Y-Z 



39 gpl20-l6 „ 

X-Pro-Lys-Val-Ser-Phe-Glu-Pro-Ile-Pro-Ile-His-Tyx-Cys-Ala-Pro- 
Ala-Gly-Phe-Ala-lie-Leu-Lys-Cys-Asn-Asn-Y-2 

40 

gpl20-19 

X-Thr-His-Gly-Ile-Arg-Pro-Val-Val-Ser-Thr-gln-Leu-Leu-Leu-Asn- 
45 Gly-Ser-Leu-Ala-Glu-Glu-Y-Z 

wherein X is either a hydrogen atom of the amino terminal NH 2 group of the peptide or an additional amino acid 
being selected to facilitate coupling of the peptide to a carrier; Y is absent or Cys; and 2 is the carboxyl group of the 

so carboxy terminal amino acid or an amido group. The amino acid abbreviations used are defined in Table 2. 

[0039] The peptides are useful as vaccines to protect against future infection by HIV or to heighten the immune 
response to HIV in subjects already infected by HIV. Although any primate or preferably human subject could be vac- 
cinated with the peptides, the most suitable subjects are people at risk for HIV infection. Such subjects include but are 
not limited to homosexuals, prostitutes, intravenous drug users and those in the medical professions who have contact 

55 with patients or biological samples. The invention also provides monoclonal and polyclonal antibodies which specifically 
recognize the peptides. The invention further provides antibodies which neutralize HIV. 

[0040] In the preferred embodiment of the present invention, the peptides are formulated into compositions for use 
as immunogens. These immunogens can be used as vaccines in mammals including primates and humans or to elicit 



6 



EP0 693 938 B1 



production of polyclonal and monoclonal antibodies in animals. For formulation of such compositions, an immunogen- 
ically effective amount of at least one of the peptides is admixed with a physiologically acceptable carrier suitable for 
administration to mammals including humans. The peptides may be covalently attached to each other, to other peptides, 
to a protein carrier or to other carriers, incorporated into liposomes or other such vesicles, and/or mixed with an adjuvant 

5 or adsorbent as is known in the vaccine art. For instance, the peptide or peptides can be mixed with immunostimutating 
complexes as described by Takahashi et al„ "Induction of CD8+ Cytotoxic T Cells by Immunization With Purified HIV- 
1 Envelope Protein and ISCOMS," Nature, 344:873-875 (1990). Alternatively, the peptides are uncoupled and merely 
admixed with a physiologically acceptable carrier such as normal saline or a buffering compound suitable for admin- 
istration to mammals including humans. 

10 [0041 ] The immune response to the peptides of the present invention can be enhanced by a wide variety of agents. 
The list of available adjuvants is long and is rapidly growing. In a preferred embodiment, Freund's complete adjuvant 
is used to increase the immune response of the mammal receiving the peptide as a vaccine. 
[0042] As with all immunogenic compositions for eliciting antibodies, the immunogenically effective amounts of the 
peptides of the invention must be determined empirically. Factors to be considered include the immunogenic^ of the 

15 native peptide, whether or not the peptide will be complexed with or covalently attached to an adjuvant or carrier protein 
or other carrier and route of administration for the composition, i.e. intravenous, intramuscular, subcutaneous, etc., 
and the number of immunizing doses to be administered. Such factors are known in the vaccine art and it is well within 
the skill of immunologists to make such determinations without undue experimentation. 

[0043] The invention is further illustrated by the following specific examples which are not intended in any way to 
20 limit the scope of the invention. 

Example 1 

Peptide Synthesis 

25 

[0044] An Applied Biosystems peptide-synthesizer Model 430 A, was utilized for the synthesis of the peptides of the 
present invention. Each synthesis used a p-methylbenzyl-hydrylamine solid phase support resin (Peptides Internation- 
al, Louisville, KY). The peptides were synthesized according to the Users Manual for Peptide Synthesizer Model 430A, 
Applied Biosystems, 1986. 

30 [0045] All amino acids for use in synthesis contained t-butylcarbonyl groups (t-Boc) protecting the a-NH 2 group and 
were obtained from Novabiochem AG, Switzerland. Amino acids with reactive side chain groups contained additional 
protective groups to prevent unwanted and undesirable side chain reactions. The individual protected amino acids 
used in synthesizing all of the peptides are set forth in Table 1 . 

35 Table 1 



Amino Acids Used in Peptides Synthesis 



40 



45 



50 



55 



Boc-Ala-OH 

Boc-Arg (Tos)-OH 

Boc-Asn-OH 

Boc-Asp (Obzl) -OH 

Boc-Cys (Pmeobzl)-Oh 

Boc-Glu (Obzl) -OH 

Boc-Gln-OH 

Boc-Gly-OH 

Boc-His-(Tos)-OH 

Boc-lle-OHA1/2 H 2 0 

Box-Leu-OH*H 2 0 

Box-Lys (2-CI-Z)-OH (cryst.) 

Box-Met-OH 

Boc-Phe-OH 

Boc-Pro-OH 

Boc-Ser (Bzl)-OH A DCHA 
Boc-Thr (bzl)-OH 
Boc-Trp (Formyl)-OH 
Boc-Tyr (2-Br-Z)-OH 



7 



EP 0 693 938 B1 



Table 1 (continued) 
Amino Acids Used in Peptides Synthesis 
Boc-Val-OH 

Tos: Tosyl or p-Toluene sulfonic acid 
Obzl = Benzyloxy 
Pmeobzl = p-Methylbenzyloxy 
2-CL-Z = Carbobenzoxy chloride 
2-Br-Z = Carbobenzoxy bromide 

[0046] After completion of a particular synthesis, the protecting groups were removed from the synthesized peptide 
and the peptide was cleaved from the solid support resin by treatment with Trifluoromethane Sulfonic Acid (TFMSA) 
according to the method described by Bergot et al., "Utility of Trifluoromethane Sulfonic Acid as a Cleavage Reagent 
in Solid Phase Peptide Synthesis," Applied Biosystems User Bulletin, Peptide Synthesizer, Issue No. 16, Sept. 2, 1986. 
The following is the detailed protocol used. 

1. For 1 gram peptide-resin, 3 ml Thio-Anisol. 1 ,2-Ethane-Dithiol (2:1) was added as scavenging agent and the 
mixture was incubated with continuous stirring for 10 mi n. at room temperature. 

2. Trifluoracetic Acid (TFA), 1 0 ml, was added and stirred continuously for 10 min. at room temperature. 

3. TFMSA, 1 ml, was added dropwise with forceful stirring and reacted for 25 min. at room temperature. 

4. Following cleavage, the peptides were precipitated with and washed with anhydrous ether. 

5. The precipitated and washed peptides were dissolved in a small volume of TFA (approximately 5 ml). 

6. The dissolved peptides were again precipitated and washed as above in step 4 and the precipitate was dried 
under a stream of N 2 . 

[0047] Prior to use in specific assays, the peptides can be further purified, if desired, by reverse phase high perform- 
ance liquid chromatography (HPLC). A particularly suitable column for such purification is the reverse-phase Vydak™ 
C-1 8 column using a water (TFA) - acetonitrile (TFA) gradient to elute the peptides. Forty peptides covering the entire 
sequence of HIV-1 gp120 were synthesized having the amino acid sequences shown in Table 2. A truncated peptide 
gp120-16/B with the amino acid coordinates 213-224 was also synthesized. 
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TABLE 2 




Peptide 


Amino Acid 
Coordinates* 


Amino Acid Sequence** 


SEQ. 
T.D. No. 


gpl2(M 


1-28 


MRVKEKYQHLWRWGWRWGTMLLGMLMIC 


1 


gpI20-2 


23-46 


GMUvUCSATEKLWVTVYYGVPVWK 


2 


gpl20-3 


41-64 


GVPVWKEATTTLFCASDAKAYDTE 


3 


gp 120-4 


54-74 


CASDAKAYDTEVHNVWATHAC 


4 


gpl20-5 


65-89 


VHNVWA7HACVPTDPNPQEVVLVNV 


5 


gpi20-6 


75-100 


VPTDIWQEVVLVNVTENFNMWKNDM 


6 


gp!20-7 


90-116 


TENFNffWKNDMVEQMHEDIISLWDQSL 


7 


I gpi20-8 


101-126 


VEQMHEDnSLWDQSLKPCVKLTPLC 


8 


gpl20-9 


117-141 


KPCVKLTPLCVSLXCTDLKNDTNTN 


9 


gpI20-10 


127-151 


VSLKCTDUCN0TNTN SSSGRMIMEK 


10 


gpl20.1l 


142-164 


SSSGRMtMEKGEIKNCSFNISTS 


II 


gp!20-12 


152-176 


GEKNCSFNISTSIRGKVQKEYAFF 


12 


gp!20-I3 


165-192 


mGKVQKEYAFrVTaDnPIDNDTTSYT 


13 


gpl20-l4 


177-205 


YKU)lIPID>n>TTSYTLTSC3>rrSVrrQAC 


14 


gpl20-15 


193-218 


LTSCNTSVTTQACPKVSFEPIPIHyC 


!5 


gpl20-16 


206-230 


PKVSFEPIPIHYCAPAGFArLKCMN 


16 


gpl2CM6/B 


213-224 


IP1HYCAPAGFA 


41 


gp!20-!7 


219-237 


APAGHAIUCCNNKTFNGTGPCTNVSTVQC 


17 


gp!20-18 


231-257 


KTFNGTGPCTNVSTVQCTHGIRPWST 


18 


gpI2(M9 


248-269 


THGIRP WSTQLLLNG SLAEEE 


19 


gp 120-20 


258-282 


QLLLNGSLAEEEWIRSANFTDNAK 


20 


gpl20-21 


270-295 


WIRSANTTDNAKTnVQLNQSVETN 


21 


gp!20-22 


283-306 


TnVQLNQSVEINCTRPNNhJTRKS 


22 


gp 120-23 


296-320 


CTRPNNNTRK51R1QRGPGRAFVTI 


23 


gp 120-24 


307-330 


IR10RGPGRAFVT1GK1GNMROAH 


24 


gpI20-25 


321-343 


GK3GNMRQAHCNISRAKWNNTLK 


25 


gp!20-26 


331-353 


CNISRAKWNNTLKQIDSKLREOF 


26 


gp!20-27 


344-366 


Q1DSKLREQFGNNKTHFKQSSG 


27 
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TABLE 2 




Peptide 


Aminn A riff 

Coordinates* 


Amino Acid Sequence** 


S£Q. 
IJD. No. 


gp!20-28 


354-377 


GNNKTUFKQSSGGDPEIVTHSFN 


28 


gpl20-29 


367-389 


GDPEIVTHSFNCGGEFFYCNSTQ 


no 


gpl2O-30 


378-400 


CGGEFFYCNSTQLFNSTWFNSTW 


30 


gpl20-3I 


390-409 


LFNSTWFNSTWSTEGSNNTE 


1\ 

M 


gpl20-32 


40M17 


STEGSNNTEGSDTTILP 


32 


gpl20-33 


410-429 


GSDTITLPCRIKQFINMWOE 


33 


gp!20-34 


418-444 


CRIKQHNMWQEVGKAMYAPPISGQIR 


34 


gpl20-35 


430-453 


VGKAMYAPPISGQIRCSSNITGLL 


35 


gp!20-36 


445-466 


CSSNITG1XLTRDGGNNNNBSE 


36 


gpl20-37 


454-476 


LTRDGGNNNNBSEIFRPGGGDMR 


37 


gp 120-38 


467-488 


IFRPGGGDMRDNWRSELYKYKV 


38 


gp 120-39 


477-497 


DNWRSELYKYKWKIEPLGVA 




g)120-40 


489-511 


VKffiPLGVAPTKAKRRWORBKR 


40 1 











"Amino add abbreviations 



Alanine 


Ala 


A 


Leucine 


Leu 


L 1 


Arginioe 


Arg 


R 


Lysine 


Lys 


K I 


Asparaginc 


Asn 


N 


Methionine 


Met 


M 


Aspartic acid 


Asp 


D 


Phenylalanine 


Phe 


F 


Cysteine 


Cys 


C 


Proline 


Pro 


P J 


Glutamine 


Gin 


Q 


Serine 


Ser 


S I 


Glutamic acid 


Glu 


E 


Threonine 


Thr 


T 


I Glycine 


Gly 


G 


Tryptophan 


Trp 


W 


Histidine 


His 


H 


Tyrosine 


Tyr 


Y 


1 Isoleucine 


lie 


I 


Valine 


Val 


V 



* As previously described by Muesing et al . 
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Example 2 

Cells and Virus Stocks 

[0048] All neutralization tests were performed using H-9 cells and HTLV-1 1 1 B virus (originating from R.C. Gallo and 
supplied by Dr. William Hall, North Shore Hospital, Manhasset, New York). H-9 cells (designated H9 NY) were main- 
tained in RPMI Medium (Gibco) supplemented with 20% fetal calf serum (FCS), penicillin/streptomycin (PEN/STREP 
50 u.g/ml each and without any fungicides). Cells were subcultured at a dilution of 1 :3 every 4 days. 
10049] Cells were scraped from the plates and pelleted by centrifugation at 325 x g. Pelleted cells were resuspended 
in 1 ml of stock virus previously diluted 1/10 and allowed to adsorb for 60 mln at 37°C with frequent stirring. After 
adsorption of the virus, the cells were recentrifuged and resuspended in 1 0 ml of RPMI with 20% FCS and polybrene 
(2 u.g/ml) (giving a final concentration of 5x10 s cells/ml) and incubated at 37°C in 5% C0 2 . 

[0050] Infected cells were shown to be detectable at 4-5 days post-infection (p.i.) by monitoring syncytia formation, 
positive cells in immunofluorescence and p-24 production (assayed by the Abbott p-24 antigen test). The peak of HIV 
production was seen 10-15 days p.i. at which time virus was collected. After low speed centrifugation to remove 
debris, supernatants containing virus collected from infected cells were frozen in stocks at -90°C. One virus stock with 
endpoint titer of 40,000 50% tissue culture infective doses (TCID^) was used throughout the studies (referred to as 
NT3-NT19). 

Example 3 

Preparation of Peptides for Immunization 

[0051] Peptides according to the present invention were covalently coupled to ovalbumin grade V (Sigma, St. Louis, 
MO, USA) at an approximate 10:1 (peptide:ovalbumin) molar ratio using N-succinimidyl 3-(2-pyridyldithio) propionate 
(SPDP), (Pharmacia, Uppsala, Sweden) as blf unctional linker according to the manufacturer's instructions (Pharmacia) 
i.e., briefly as follows: 

[0052} Ovalbumin was dissolved in coupling buffer (0.2M NaH 2 PO A , pH 8.5). The dissolved ovalbumin was then run 
through a Sephadex G-25M column (Pharmacia, Sweden), using the same buffer. Protein concentration was measured 
at 280 nm and the recovery was determined. SPDP was dissolved in 99.5% ethanol to a final concentration of 40 mM. 
SPDP was then added dropwise to the ovalbumin solution under stirring. The SPDP-ovalbumin mixture was then left 
at room temperature for approximately 30 minutes. The ovalbumin-SPDP conjugate was separated from unconjugated 
SPDP by running the mixture through a Sephadex G-25M column, using water as eluent. The degree of substitution 
for the ovalbumin-SPDP conjugate was determined after diluting 50 uJ conjugate in 2 ml of water, by measuring the 
diluted conjugate at 280 nm and the diluted conjugate plus 100 u.l Dithiothreitol (DDT) (Sigma) at 343 nm, in order to 
determine the amount to be added to the peptide solution. 

[0053] Finally, the synthetic peptide to be coupled to the ovalbumin-SPDP conjugate was dissolved in 1 0% acetic 
acid to a final concentration of 1 mg/ml and a suitable amount of ovalbumin-SPDP conjugate (as determined by the 
substitution degree above) was added and allowed to stand overnight at room temperature. 

Example 4 

Immunization Protocols 

[0054] Maccaca fascicularis were used to generate antibodies. Prior to the initial peptide injection, a blood sample 
was drawn from the monkeys. This initial blood sample is termed "pre-immune" (Tables 3-6) and is used as an internal 
control and analyzed simultaneously with respective immuneserum. 

[0055] The monkeys were injected with 100 u.g peptide-SPDP-ovalbumin suspended in 0.5 ml phosphate buffered 
saline (PBS). The monkeys were immunized intramuscularly three times, three weeks apart. As adjuvant, 0.5 ml of 
Freund's complete adjuvant was used for all immunizations. Two weeks after the final immunization, the monkeys were 
bled and pre-immune and hyperimmune sera were subject to neutralization assays as described in Example 5. 

Example 5 

H1V-1 Neutralization Assay 

[0056] Sera containing antibodies that neutralize HTLV 1 1 -B infectrvity were detected by their ability to prevent HIV- 
1 syncytium formation, p-24 antigen production and decreased number of infected cells as determined by immuno- 
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fluorescence markers, compared to control infections lacking peptide specific antisera. Stock virus, described in Ex- 
ample 2 was diluted to 100 TCIDgo and mixed with serial fourfold dilutions (1/5, 1/20, and 1/B0) of complement-inac- 
tivated immunesera obtained from the monkeys immunized as described in Example 4. As a positive control, a guinea 
pig hyperimmune serum (referred to as MSV) with known HIV neutralizing titer of 1/40 - 1/160 was included in all 
5 experiments (kindly provided by Prof. B. Morein, Dept. Veterinary Virology, BMC, Uppsala, Sweden). After incubation 
for 60 min at 37°C or 1 6 hours at 4°C, the serum-virus mixture was added to 1 x1 0 6 H-9 cells and incubated for another 
60 min at 37°C. Following incubation, the cells were washed once and placed in 24 well muttidish plates with 2 ml of 
growth medium (RPMI, 1 0%, FCS, 2 \ig polybrene/ml) per well. 

[0057] Cells were examined under the microscope (magnification x200) for the presence of syncytia on days 5-12 
10 p.i. Supernatants from infected cells were assayed for the presence of p-24 antigen according to the manufacturer's 
instructions (Abbott ag test H1VAG-1®, Enzyme Immunoassay for the Detection of Human Immunodeficiency Virus 
Type I (HIV-1) Antigen(s) in Human Serum or Plasma) in tenfold serial dilutions (1/10 - 1/1,000) at 10 days p.i. The 
results are presented as absorbance values at 454 nm with higher absorbance values indicating higher protein con- 
centration and hence HIV infection. Serial dilutions of the supernatants were made so as to detect p-24 concentrations 
is jn the most accurate range (< 2.0 absorbance units). 

[0058] The number of infected cells were determined at the end of the experiment (usually on day 1 5 p.i.) by acetone- 
fixation of cells on slides adopted for immunofluorescence (IF). An indirect IF test was used according to standard 
procedures described in Jeansson et al., "Elimination of Mycoplasmas from Cell Cultures Utilizing Hyperimmune Sera", 
Ex. Cell Res., 161:181-188 (1985), with 1/400 dilution hyperimmune sera from HIV-infected individuals and a fluores- 
ce cein isothiocyanate (FITC) labeled antihuman IgG antibody (Bio-Merieux France) diluted 1/1 00. Tables 3-6 show the 
results obtained from screening of hyperimmune sera from monkeys immunized with peptides 1 -40. 
[0059] In Tables 3(A-D)-6 the p24 antigen content of the supernatants was analyzed by ELISA as described above. 
The relative amount of antigen positive cells is depicted as AG POS cells wherein the percentages are represented by: 
- = 0%, + = >0-2%, ++ = 3-10% and +++ = 11-20% where the percentage interval indicates the number of antigen 
25 positive cells. 

[0060] Table 3 A (HIVNT3P1 .XLS) depicts the results obtained with sera derived from monkeys immunized with pep- 
tides gp 120-1 - gp1 20-1 0. The cells used were H9 NY and the virus used was HTLV-IIIB, Batch 18 described in Example 
2. The incubation protocol was (virus plus serum) incubation at 37° C for one hour. 

[0061] Table 3B (HIVNT4P1 .XLS) depicts the results obtained with sera derived from monkeys immunized with pep- 
30 tides gp1 20-11 - gp1 20-20. The cells used were H9 NY and the virus used was HTLV-IIIB, Batch 1B described in 
Example 2. The incubation protocol was (virus plus serum) incubation at 37°C for one hour. 

[0062] Table 3C (HIVNT5P1 .XLS) depicts the results obtained with sera derived from monkeys immunized with pep- 
tides gp1 20-21 - gp1 20-30. The cells used were H9 NY and the virus used was HTLV-IIIB, Batch 18 described in 
Example 2. The incubation protocol was virus plus serum incubated at 37°C for one hour. 
35 [0063] Table 3D (HIVNT6P1 .XLS) depicts the results obtained with sera derived from monkeys immunized with pep- 
tides gp1 20-31 - gp1 20-40. The cells used were H9 NY and the virus used was HTLV-IIIB, Batch 18 described in 
Example 2. The incubation protocol was (virus plus serum) incubation at 37°C for one hour. 

[0064] Table 4 (HIVTAB4.XLS) shows the results of the first retest of putative neutralizing antibodies as determined 
by the first test (Tables 3A-D). In each test, the virus used was HTLV-IHB, Batch 18 and the cells used were H9 NY. 
40 The First Retest results in rows 1-19 are the results of neutralization test number 5. The incubation protocol was 
incubation at 37°C for one hour. The First Retest results in rows 20-32 are the results of neutralization test number 7. 
The incubation protocol was incubation of at 37°C for one hour. 

[0065] Table 5 (HIVTAB5.XLS) shows second, third and fourth retest results of the positive peptides. In each test, 
the virus used was HTLV-IIIB, Batch 1 8 and the cells used were H9 NY The Second Retest results In rows 1-4 are the 

45 results of neutralization test number 7. The incubation protocol was incubation at 37° C for one hour. The Second Retest 
results in rows 5-13 are the results of neutralization test number 12. The Third Retest results shown in rows 14-16 are 
the results of neutralization test number 1 2. The incubation protocol was incubation of at 37°C for one hour. The Fourth 
Retest results shown in rows 17-39 are the results of neutralization test number 16. The incubation protocol was incu- 
bation of at 4°C for 16 hours. The Second Retest results in rows 40-53 are the result of neutralization test 19. The 

50 incubation protocol was cells plus virus at 4°C for 1 6 hours. 

[0066] Table 6 (HIVKOMBP.XLS) shows the neutralization assay results with combined hyperimmune sera. Note 
that the incubation of virus and cells was at 4°C for 16 hours. 

[0067] The results depicted in Tables 3(A-D)-6 indicate that the peptides of the present invention elicit the production 
of HIV neutralizing antibodies in primate subjects. The use of the peptides in vaccination of human subjects is therefore 
55 applicable to prevent infection by HIV or to induce heightened immune response in subjects already infected by HIV. 
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Example 6 

55 

The ADCC Assay 

10088] The method used for determination of HIV specific ADCC has been described by Ljunggren et al. J. Immunol. 
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Meth. 1987, 104:7; J. Immunol., 139:2263 (1987). Briefly, the cell line U937 clone 2, continuously infected with HIV- 
"•huviiib was used as target cells. Peripheral blood mononuclear cells (PBMC) obtained from HIV antibody negative 
blood donors were used as effector cells. The PBMC were collected by density centrifugation on Lymphoprep (Nykomed 
Pharma AS, Oslo, Norway) and adherent cells were removed by the scrubbed nylon wool technique, Merril et al. Eur. 
J. Immunol., 11:536 (1981). 51 Cr-labeled target celis, 1x10* and lymphocytes as effector cells, 2 x 10 5 , were mixed 
with serum dilutions, six dilution steps in three-fold serial dilutions starting at 1 :30. Supernatants were harvested after 
three hours and released radioactivity was calculated. The spontaneous release never exceeded 10%. 
[0069] HIV specific ADCC was determined as follows: specific 51 Cr-release with HIV positive sera minus 
specific 51 Cr-release with HIV negative sera. Sera with a Specific ADCC Index (SAI) value > 0.5 at 1 :30 were considered 
to be positive for HIV-specific ADCC, Ljunggren et al. J. Immunol. 1987, 139:2263. This value represents more than 
3 SD above the specific 51 Cr-release obtained by HIV-antibody negative sera. HIV antibody positive sera with known 
ADCC titer were included in each test. The reciprocal of the last dilution step with an SAI-value > 0.5 was taken as the 
ADCC titer. No ADCC activity could be detected in any sera against uninfected target cells or in any HIV antibody 
negative control sera. 

[0070] The hyperimmune sera determined according to Example 5 above were tested in an ADCC assay as described 
above. The results for ADCC positive sera only are presented in Table 7 below. AH other sera in the group were ADCC 
negative. All preimmune sera in monkeys 1-40 were negative against infected target cells except serum no. 36 that 
had a titer of 1 :30. All preimmune and hyperimmune sera were ADCC negative against uninfected target cells. 



TABLE 7 



ADCC positive anti-sera raised in monkeys against peptides representing HlV-l^yme 

gp120 


anti-sera against 


amino acid # 


ADCC titer 


gp120-1 


1-28 


7290* 


gp120-5 


65-89 


2430 


gpl 20-6 


75-100 


2430 


gp120-7 


90-116 


810 


gpl 20-8 


101-126 I 


90 


gpl 20-12 


152-176 


2430 


gpl 20-14 


177-205 


90 


gpl 20-1 6/B 


213-224 


2430 


gp120-19 


248-269 


7290 


gpl 20-20 


258-282 


2430 


gpl 20-21 


270-295 


90 


gpl 20-23 


296-320 


90 


gpl 20-24 


307-330 


30 


gpl 20-36 


445-466 


2430 



* This serum was negative in one out of three experiments; in two experiments the ADCC titer was 7290. 



[0071] The results depicted in Table 7 indicate that the peptides of the present invention include linear ADCC epitopes 
specific for HIV-lHT^niQgpl 20. Thus, the peptides of the present invention can be used to induce antibody-dependent 
cellular cytotoxicity to aid in the prevention of infection by HIV or to induce a heightened immune response in subjects 
already infected with HIV. 

[0072] To determine the precise amino acids necessary for the active epitope for each of the novel peptides of the 
present invention, deletion analysis can be performed as described in the following example. 
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Example 7 

Deletion Analysis of the Peptides 

[0073] The peptides of the present invention may be used in exactly the form described herein, or may be used in 
supplemented or truncated active form. In order to determine whether removal or addition of amino acids to the se- 
quence affects the beneficial properties of that sequence as described above, routine experimentation may be con- 
ducted to identify that portion of the sequence containing the active epitope . For example, deletion analysis is performed 
on gp120-1 by synthesizing peptides lacking one, two, three, or more amino acids from the carboxy terminus, from the 
amino terminus, or both, and testing those peptides systematically in accordance with Examples 4-6. If the resulting 
truncated peptide is immunologically equivalent to the untruncated form in generating protective or neutralizing anti- 
bodies, then one can conclude that the epitope responsible for the properties in question is found within the truncated 
sequence. Similarly, the sequences can be tested after addition of one, two, three, or more amino acids (selected from 
any desired amino acid) to either end of the peptide. If the resulting peptide substantially retains the properties identified 
in Examples 4-6 for the unmodified peptide, the modified peptide Is considered immunologically equivalent for purposes 
of the present invention. 

[0074] In addition to synthesizing the peptides to be tested de novo, amino acids can be chemically removed from 
the peptides of any of the SEQ ID NOs disclosed herein. For example, amino acids can be removed using the method 
disclosed in Morrison and Boyd, Organic Chemistry, 3d edition, pp. 1145-1146 (1976). Briefly, phenyl isothiocyanate 
is used to form a substituted thiourea on the N -terminal residue of the peptide. Mild hydrolysis with hydrochloric acid 
selectively removes the N-terminal residue as the phenytthiohydantoin. The remaining peptide chain is left intact, and 
is assayed for immunologic activity according to the methods disclosed in Examples 4-6 described above. The proce- 
dure is then repeated, sequentially removing the N-terminal residue from the remaining peptide chain and testing the 
resulting peptide for its ability to induce HIV-specific ADCC, until this ability is lost. In this manner, the amino acid 
sequence of the active epitope is determined. 

[0075] Alternatively, the C-termina! amino acid is removed selectively using the enzyme carboxypeptidase to cleave 
only the peptide linkages adjacent to the free alp ha-carboxyl group. In addition, enzymes such as trypsin, chymotrypsin 
and pepsin may be used to reduce the peptides of the present invention into smaller fragments, which are then analyzed 
according to the methods described above in Examples 4-6. 

[0076] While particular embodiments of the invention have been described in detail, it will be apparent to those skilled 
in the art that these embodiments are exemplary rather than limiting, and the true scope of the invention is that defined 
by the claims which follow. 

SEQUENCE LISTING 

[0077] 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Syntello Vaccine Development AB 

(ii) TITLE OF INVENTION: PEPTIDES FOR USE IN VACCINATION AND INDUCTION OF NEUTRALIZING 
ANTIBODIES AGAINST HUMAN IMMUNODEFICIENCY VIRUS 

(iii) NUMBER OF SEQUENCES: 41 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Syntello Vaccine Development AB 

(B) STREET: Guldhedsgatan 10 B 

(C) CITY: S-41 1 46 Goteborg 

(D) STATE: 

(E) COUNTRY: Sweden 

(F) Z1P: 

• (v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Floppy disk 
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(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

-(D) SOFTWARE: Patentln Release #1 .0, Version #1 .25 

s (vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

10 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: AWAPATENT AB, Stockholm 

(B) REGISTRATION. NUMBER: 

15 (C) REFERENCE/DOCKET NUMBER: 2948411 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: +46 8 300545 
20 (B) TELEFAX: +46 8 304989 

(2) INFORMATION FOR SEQ ID NO:1: 

(i) SEQUENCE CHARACTERISTICS: 

25 

(A) LENGTH: 28 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
35 (iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 

40 

Met Arg Val Lys Glu Lys . Tyr Gin His Leu Trp Arg Trp Gly Tro Arg 
15 10 15 

45 

Trp Gly Thr Met Leu Leu Gly Met Leu Met He Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO:2: 

50 

(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

55 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(Iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Gly Met Leu Met He Cys Ser Ala Thr Glu Lys Leu Trp Val Thr Val 
1 5 10 15 



Tyr Tyr Gly Val Pro Val Trp Lys 
20 



(2) INFORMATION FOR SEQ ID NO:3: 
' (I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 



Gly Val Pro Val Trp Lys Glu Ala 
1 5 



Asp Ala Lys Ala Tyr Asp Thr Glu 
20 



(2) INFORMATION FOR SEQ ID NO:4: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(li) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



Thr Thr Thr Leu Phe Cys Ala Ser 
10 15 
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(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 



Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val His Asn Val Trp 

15 10 15 



Ala Thr His Ala Cys 
20 

(2) INFORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 



val His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn 
15 10 15 



Pro Gin Glu Val Val Leu Val Asn Val 
20 25 



(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ-ID NO:6: 
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Val Pro Thr Asp Pro Asn Pro Gin Glu Val Val Leu Val Asn Val Thr 
1 5 10 15 

Glu Asn Phe Asn Met Trp Lys Asn Asp Met 
20 25 

(2) INFORMATION FOR SEQ ID NO:7: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(rv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

Thr Glu Asn Phe Asn Met Trp Lys Asn Asp Met Val Glu Gin Met His 
15 10 15 

Glu Asp lie lie Ser Leu Trp Asp Gin Ser Leu 
20 25 

(2) INFORMATION FOR SEQ ID NO:8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 



Val Glu Gin Met His Glu Asp lie lie Ser Leu Trp Asp Gin Ser Leu 
15 10 15 



Lys Pro Cys Val Lys Leu Thr Pro Leu Cys 
20 25 
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(2) INFORMATION FOR SEQ ID NO:9: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids " 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 

Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Ser Leu Lys Cys Thr 
15 10 15 

Asp Leu Lys Asn Asp Thr Asn Thr Asn 
20 25 

(2) INFORMATION FOR SEQ ID NO:10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

Val Ser Leu Lys Cys Thr Asp Leu Lys Asn Asp Thr Asn Thr Asn Ser 
15 10 15 

Ser Ser Gly Arg Met He Met Glu Lys 
20 25 

(2) INFORMATION FOR SEQ ID NO:11 : 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:11: 

Ser Ser Ser Gly Arg Met lie Met Glu Lys Gly Glu lie Lys Asn Cys 
1 5 10 15 



Ser Phe Asn lie Ser Thr Ser 
20 



(2) INFORMATION FOR SEQ ID NO:12: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 

Glv Glu lie Lys Asn Cys Ser Phe Asn lie Ser Thr Ser He Arg Gly 
X Y 5 10 15 



Lys Val Gin Lys Glu Tyr Ala Phe Phe 
20 25 



(2) INFORMATION FOR SEQ ID NO:13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 

He Arg oiy Lys Val Gin Lys Glu Tyr Ala Phe Phe Tyr Lys Leu Asp 
! 5 10 15 

He He Pro He Asp Asn Asp Thr Thr Ser Tyr Thr 
20 25 

(2) INFORMATION FOR SEQ ID NO:14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Tyr Lys Leu Asp He He Pro He Asp Asn Asp Thr Thr Ser Tyr Thr 
15 10 15 

Leu Thr Ser Cys Asn Thr Ser Val He Thr Gin Ala Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO:15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYP E: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 

Leu Thr Ser Cys Asn Thr Ser Val lie Thr Gin Ala Cys Pro Lys Val 
1 5 10 15 

Ser Phe Glu Pro lie Pro He His Tyr Cys 
20 25 

(2) INFORMATION FOR SEQ ID NO:16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16: 

Pro Lys Val Ser Phe Glu Pro He Pro He His Tyr Cys Ala Pro Ala 
l 5 10 15 

Gly Phe Ala He Leu Lys Cys Asn Asn 
20 25 

(2) INFORMATION FOR SEQ ID NO:17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
• (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 7: 

Ala Pro Ala Gly His Ala He Leu Lys Cys Asn Asn Lys Thr Phe Asn 
1 5 10 15 

Gly Thr Gly Pro Cys Thr Asn Val Ser Thr Val Gin Cys 
20 25 

(2) INFORMATION FOR SEQ ID N0:1 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 

Lys Thr Phe Asn Gly Thr Gly Pro Cys Thr Asn Val Ser Thr Val Gin 
1 5 10 is 

Cys Thr His Gly He Arg Pro Val Val Ser Thr 
20 25 

(2) INFORMATION FOR SEQ ID NO:19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19: 



42 



EP 0 693 938 B1 

Thr His Gly He Arg Pro Val Val Ser Thr Gin Leu Leu Leu Asn Gly 
1 5 10 15 

Ser Leu Ala Glu Glu Glu 
20 

(2) INFORMATION FOR SEQ ID NO:20: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:20: 

Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu Val Val lie Arg 
1.5 10 15 

Ser Ala Asn Phe Thr Asp Asn Ala Lys 
20 25 

(2) INFORMATION FOR SEQ ID NO:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21: 
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Val Val He Arg Ser Ala Asn Phe Thr Asp Asn Ala hys Thr He He 
1 5 10 15 

Val Gin Leu Asn Gin Ser Val Glu He Asn 
20 25 

(2) INFORMATION FOR SEQ ID NO:22: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: peptide 
(HI) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:22: 

Thr He He Val Gin Leu Asn Gin Ser Val Glu lie Asn Cys Thr Arg 
15 10 15 

Pro Asn Asn Asn Thr Arg Lys Ser 
20 

(2) INFORMATION FOR SEQ ID NO:23: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Hi) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 
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Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser He Arg He Gin Arg 
1 5 . 10-15 

Gly Pro Gly Arg Ala Phe Val Thr He 
20 25 

(2) INFORMATION FOR SEQ ID NO:24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Hi) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

He Arg He Gin Arg Gly Pro Gly Arg Ala Phe Val Thr He Gly Lys 
15 10 is 

He Gly Asn Met Arg Gin Ala His 
20 

(2) INFORMATION FOR SEQ ID NO:25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 
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Gly Lys lie Gly Asn Met Arg Gin Ala His Cys Asn He Ser Arg Ala 
15 10 15 

Lys Trp Asn Asn Thr L»eu Lys 
20 

(2) INFORMATION FOR SEQ ID NO:26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

Cys Asn He Ser Arg Ala Lys Trp Asn Asn Thr Leu Lys Gin He Asp 
15 10 15 

Ser Lys Leu Arg Glu Gin Phe 
20 

(2) INFORMATION FOR SEQ ID NO:27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(iil) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
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Gin lie Asp Ser Lys Leu Arg Glu Gin Phe Gly Asn Asn Lys Thr He 
1 5 10 15 

He Phe Lys Gin Ser Ser Gly 
20 

(2) INFORMATION FOR SEQ ID NO:28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

Gly Asn Asn Lye Thr He He Phe Lys Gin Ser Ser Gly Gly Asp Pro 
i 5 10 15 

Glu He Val Thr His Sex Phe Asn 
20 

(2) INFORMATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(Iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 
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Gly Asp Pro Glu lie Val Thr His Ser Phe Asn Cys Gly Gly Glu Phe 
15 10 15 

Phe Tyr Cys Asn Ser Thr Gin 
20 

(2) INFORMATION FOR SEQ ID NO:30: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30: 

Cys Gly Gly Glu Phe Phe Tyr Cys Asn Ser Thr Gin Leu Phe Asn Ser 
15 10 15 

Thr Trp Phe Asn Ser Thr Trp 
20 

(2) INFORMATION FOR SEQ ID NO:31 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31 : 
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Leu Phe Asn Ser Thr Trp Phe Asn Ser Thr Trp Ser Thr Glu Gly Ser 
1 5 10 15 

Asn Asn Thr Glu 
20 

(2) INFORMATION FOR SEQ ID NO:32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:32: 

* Ser Thr Glu Gly Ser Asn Asn Thr Glu Gly Ser Asp Thr lie Thr Leu 
1 5 10 15 

Pro 

(2) INFORMATION FOR SEQ ID NO:33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33: 
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♦ 

Gly Ser Asp Thr He Thr Leu Pro Cys Arg He Lys Gin Phe He Asn 
1.5 10 15 

Met Trp Gin Glu 
20 

(2) INFORMATION FOR SEQ ID NO:34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Hi) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:34: 

Cys Arg lie Lys Gin Phe He Asn Met Trp Gin Glu Val Gly Lys Ala 
15 10 15 

Met Tyr Ala Pro Pro He Ser Gly Gin He Arg 
20 25 

(2) INFORMATION FOR SEQ ID NO:35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO:35: 
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Val Gly Lys Ala Met Tyr Ala Pro Pro lie Ser Gly Gin lie Arg Cys 
15 10 15 

Ser Ser Asn lie Thr Gly Leu Leu 

on 

(2) INFORMATION FOR SEQ ID NO:36: 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 

Cys Ser Ser Asn He Thr Gly Leu Leu Leu Thr Arg Asp Gly Gly Asn 
l 5 10 15 

Asn Asn Asn Glu Ser Glu 
20 

(2) INFORMATION FOR SEQ ID NO:37: 
' (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 
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Leu Thr Arg Asp Gly Gly Asn Asn Asn Asn Glu Ser Glu lie Phe Arg 
l 5 10 15 

Pro Gly Gly Gly Asp Met Arg 
20 

(2) INFORMATION FOR SEQ ID NO:38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:38: 

lie Phe Arg Pro Gly Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu 
1 5 10 15 

Leu Tyr Lys Tyr Lys Val 
20 

(2) INFORMATION FOR SEQ ID NO:39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 
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Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Lys lie Glu 
1-5 10 15 



Pro Leu Gly Val Ala 
20 

(2) INFORMATION FOR SEQ ID NO:40: 
(0 SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40: 

Val Lys He Glu Pro Leu Gly Val Ala Pro Thr Lys Ala Lys Arg Arg 
15 10 15 

Val Val Gin Arg Glu Lys Arg 
20 

(2) INFORMATION FOR SEQ ID NO:41 : 
(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(Iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41 : 
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He Pro He His Tyr Cys Ala Pro Ala Gly Phe Ala 
15 10 



Claims 

1. A peptide for stimulating a human immunodeficiency virus -specific antibody-dependent cellular cytotoxicity re- 
sponse in a mammal, comprising an epitopic amino acid sequence from human immunodeficiency virus gp120 
protein, wherein the epitope is located within SEQ ID NO:41 and wherein antisera raised in monkeys against said 
epitopic sequence have a specific antibody-dependent cellular cytotoxicity index value greater than 0.5 at a dilution 
greater than 1 :30. 

2. A vaccine composition comprising a peptide wherein said peptide comprises an epitopic amino acid sequence 
from human immunodeficiency virus gp120 protein, wherein the epitope is located within SEQ ID NO:41 and where- 
in antisera raised in monkeys against said epitopic sequence have a specific antibody-dependent cellular cytotox- 
icity index value greater than 0.5 at a dilution greater than 1 :30, said peptide being in an amount effective to induce 
an HIV-specific antibody-dependent cellular cytotoxicity immune response in a mammal together with a pharma- 
ceutically acceptable carrier. 

3. The vaccine composition of claim 2 further comprising an adjuvant. 

4. The vaccine composition of claim 3, wherein said adjuvant is selected from the group consisting of Freund's com- 
plete adjuvant, Freund's incomplete adjuvant, muramyl dipeptide, levamisole, isoprinosine and tuftsin. 

5. Use of a peptide comprising an epitopic amino acid sequence from human immunodeficiency virus gp1 20 protein, 
wherein the epitope is located within SEQ ID NO:41 , and wherein antisera raised in monkeys against said epitopic 
sequence have an HIV-specific antibody-dependent cellular cytotoxicity index value greater than 0.5 at a dilution 
greater than 1 :30, for the manufacture of a pharmaceutical composition for treating a mammal infected with human 
immunodeficiency virus. 

6. Use of a peptide comprising an epitopic amino acid sequence from human immunodeficiency virus gp1 20 protein, 
wherein the epitope is located within SEQ ID NO:1, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, 
SEQ ID NO:12, SEQ ID NO: 14, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21 SEQ ID NO:36 or SEQ ID NO: 
41 and wherein antisera raised in monkeys against said epitopic sequence have a specific antibody-dependent 
cellular cytotoxicity index value greater than 0.5 at a dilution greater than 1 :30, for the manufacture of a pharma- 
ceutical composition for inducing an HIV-specific antibody-dependent cellular cytotoxicity immune response in a 
mammal. 

7. Use of at least two peptides, wherein each of said peptides comprises an epitopic amino acid sequence from 
human immunodeficiency virus gp120 protein, wherein the epitope is located within SEQ ID NO:1 , SEQ ID NO:5, 
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO: 14, SEQ ID NO:1 9, SEQ ID NO:20, SEQ 
ID NO:21 , SEQ ID NO:36 or SEQ ID NO:41 and wherein antisera raised in monkeys against said epitopic sequence 
have a specific antibody-dependent cellular cytotoxicity index value greater than 0.5 at a dilution greater than 1 : 
30 for the manufacture of a vaccine and/or pharmaceutical composition for inducing an HIV-specific antibody- 
dependent cellular cytotoxicity immune response in a mammal and/or for treating a mammal infected with human 
immunodeficiency virus. 

8. Use according to any one of claims 5 to 7, wherein protection is achieved by administering said pharmaceutical 
composition by intravenous, intramuscular, subcutaneous or intraperitoneal injection. 

9. Use according to any one of claims 5 to 8, wherein the pharmaceutical composition further comprises an adjuvant. 

10. Use according to claim 9, wherein said adjuvant is selected from the group consisting of Freund's complete adju- 
vant, Freund's incomplete adjuvant, muramyl dipeptide, levamisole, isoprinosine and tuftsin. 
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PatentansprQche 

1. PeptldzurStimulierung einermenschlichen Immunschwachevirusspezifischen, Antikdrper-abhangigen, zellularen 
Cytotoxizitatsantwort in einem Sauger, umfassend eine epitopische Aminosauresequenz vom mensch lichen Inv 
munschwachevirus-gp120-Protein, wobel das Epitop innerhalb von SEQ ID NO:41 gelegen ist, und wobei in Affen 
erzeugte Antiseren gegen die epitopische Sequenz einen spezifischen, Antikdrper-abhangigen zellularen Cytoto- 
xizitatsindex-Wert von groBer als 0,5 bei einer VerdQnnung von groBer als 1 :30 haben. 

2. Impfstoffzusammensetzung, umfassend eln Peptid, wobei das Peptid eine epitopische Aminosauresequenz vom 
menschlichen Immunschwachevirusgp120-Protein umfasst, wobei das Epitop innerhalb von SEQ ID NO:41 gele- 
gen ist, und wobei in Affen erzeugte Antiseren gegen die epitopische Sequenz einen spezifischen, Antikdrper- 
abhangigen zellularen Cytotoxizitatsindex-Wert von groBer als 0,5 bei einer Verdunnung von groBer als 1 :30 ha- 
ben, wobei das Peptid in einer Menge vorliegt, die wirksam ist, urn eine HIV-spezifische, Antikdrper-abhangige, 
zellulare Cytotoxizitatsimmunantwort in einem Sauger zu induzieren, zusammen mit einem pharmazeutisch ver- 
traglichen Trager. 

3. Impfstoffzusammensetzung nach Anspruch 2, weiter umfassend ein Adjuvans. 

4. Impfstoffzusammensetzung nach Anspruch 3, wobei das Adjuvans ausgewahlt ist aus der Gruppe bestehend aus 
komplettem Freundschem Adjuvans, inkomplettem Freundschem Adjuvans, Muramyldipeptid, Levamisol, Isopri- 
nosin und Tuftsin. 

5. Verwendung eines Peptids, umfassend eine epitopische Aminosauresequenz vom menschlichen Immunschwa- 
chevirus-gp120-Protein, wobei das Epitop innerhalb von SEQ ID NO:41 gelegen ist, und wobei in Affen erzeugte 
Antiseren gegen die epitopische Sequenz einen HIV-spezifischen, Antikdrper-abhangigen zellularen Cytotoxizi- 
tatsindex-Wert von groBer als 0,5 bei einer Verdunnung von gr6Ber als 1 :30 haben, fflr die Herstellung eines 
Arzneimittels zur Behandlung eines mit menschlichem Immunschwachevirus infizierten Saugers. 

6. Verwendung eines Peptids, umfassend eine epitopische Aminosauresequenz vom menschlichen Immunschwa- 
chevirus-gp120-Protein, wobei das Epitop innerhalb von SEQ ID NO:1 SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO: 
7, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:19, SEQ ID NO:20, SEQ ID NO:21 , SEQ ID NO:36 
Oder SEQ ID NO:41 gelegen ist, und wobei in Affen erzeugte Antiseren gegen die epitopische Sequenz einen 
spezifischen, Antikdrper-abhangigen zellularen Cytotoxizitatsindex-Wert von groBer als 0,5 bei einer Verdunnung 
von groBer als 1:30 haben, fur die Herstellung eines Arzneimittels zur Induzierung einer HIV-spezifischen, Anti- 
korper-abhangigen zellularen Cytotoxizitatsimmunantwort in einem Sauger. 

7. Verwendung von mindestens zwei Peptiden, wobei jedes der Peptide eine epitopische Aminosauresequenz vom 
menschlichen Immunschwachevirusgpl 20- Protein umfasst, wobei das Epitop innerhalb von SEQ ID NO:1, SEQ 
ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:19, SEQ ID 
NO:20, SEQ ID NO:21 , SEQ ID NO:36 oder SEQ ID NO:41 gelegen ist, und wobei in Affen erzeugte Antiseren 
gegen die epitopische Sequenz einen spezifischen, Antikorper-abhangigen zellularen Cytotoxizitatsindex-Wert 
von grdBer als 0,5 bei einer Verdunnung von groBer als 1 :30 haben, fur die Herstellung eines Impfstoffs und/oder 
eines Arzneimittels zur Induzierung einer HIV-spezifischen, Antikorper-abhangigen zellularen Cytotoxizitatsimmu- 
nantwort in einem Sauger und/oder zur Behandlung eines mit menschlichem Immunschwachevirus infizierten Sau- 
gers. 

8. Verwendung nach einem der Anspruche 5 bis 7, wobei Schutz durch Verabreichung des Arzneimittels durch in- 
travendse, intramuskulare, subkutane oder intraperitoneal e Injektion erreicht wird. 

9. Verwendung nach einem der Anspruche 5 bis 8, wobei das Arzneimittel weiterhin ein Adjuvans umfasst. 

10. Verwendung nach Anspruch 9, wobei das Adjuvans ausgewahlt ist aus der Gruppe bestehend aus komplettem 
Freundschem Adjuvans, inkomplettem Freundschem Adjuvans, Muramyldipeptid, Levamisol, Isoprinosin und Tuft- 
sin. 
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Revendicatlons 

1. Peptide pour stimuler une reponse de cytotoxicite cellulaire dependante d'un anticorps specifique au virus de 
1'immunodeflcience humaine chez un mammifere comprenant une sequence d'acide amine d'epitope de la proteine 
gp120 du virus de I'immunodeficience humaine, dans lequel I'epitope est situe dans SEQ ID N° 41 et dans lequel 
des antiserums produits chez des singes contre ladite sequence d'epitope ont une valeur d'index de cytotoxicite 
cellulaire dependante d'un anticorps specifique superieure a 0,5 a une dilution superieure a 1 :30. 

2. Composition de vaccin comprenant un peptide dans laquelle ledit peptide comprend une sequence d'acides amines 
d'epitopes de la proteine gp120 du virus de I'immunodeficience humaine, dans laquelle I'epitope est situe dans 
SEQ ID N°41 et dans laquelle des antiserums produits chez des singes contre ladite sequence d'epitope a une 
valeur d'index de cytotoxicite cellulaire dependante d'un anticorps specifique superieure a 0,5 a une dilution su- 
perieure a 1 :30, ledit peptide etant en une quantite efficace pour produire une r6ponse irhmunitaire de cytotoxicite 
cellulaire dependante d'un anticorps specifique du VIH chez un mammifere avec un porteur pharmaceutiquement 
acceptable. 

3. Composition de vaccin de la revendication 2 comprenant en outre un adjuvant. 

4. Composition de vaccin de la revendication 3 dans laquelle ledit adjuvant est choisi dans le groupe comprenant 
I'adjuvant complet de Freund, I'adjuvant incomplet de Freund, le dipeptide muramyle, le levamisole, I'isoprinosine 
et la tuftsine. 

5. Utilisation d'un peptide comprenant une sequence d'acides amines d'epitope de la proteine gp120 du virus de 
I'immunodeficience humaine dans laquelle ('epitope est situe dans SEQ ID N° 41 , et dans laquelle les antiserums 
produits dans des singes contre ladite sequence d'epitope ont une valeur d'index de cytotoxicite cellulaire depen- 
dante d'un anticorps specifique du VIH superieure a 0,5 a une dilution superieure a 1 :30, pour la fabrication d'une 
composition pharmaceutique pour trailer un mammifere infecte par le virus de I'immunodeficience humaine. 

6. Utilisation d'un peptide comprenant une sequence d'acides amines d'epitope de la proteine gp120 du virus de 
I'immunodeficience humaine dans laquelle I'epitope est situe dans SEQ ID N° 1 , SEQ ID N° 5, SEQ ID N° 6, SEQ 
ID N° 7, SEQ ID N° 8, SEQ ID N° 12, SEQ ID N° 14, SEQ ID N° 19, SEQ ID N° 20, SEQ ID N° 21, SEQ ID N° 36 
ou SEQ ID N° 41 et dans laquelle des antiserums produits chez des singes contre ladite sequence d'epitope ont 
une valeur d'index de cytotoxicite cellulaire dependante d'un anticorps specifique superieure a 0,5 a une dilution 
superieure a 1 :30, pour la fabrication d'une composition pharmaceutique pour provoquer une reponse immunitaire 
de cytotoxicite cellulaire dependante d'un anticorps specifique du VIH chez un mammifere. 

7. Utilisation d'au moins deux peptides dans laquelle chacun desdits peptides comprend une sequence d'acides 
amines d'epitope de la proteine gp120 du virus de I'immunodeficience humaine; dans laquelle I'epitoge est situe 
dans SEQ ID N° 1 , SEQ ID N° 5, SEQ ID N° 6, SEQ ID N° 7, SEQ ID N° 8, SEQ ID N- 12, SEQ ID N* 14, SEQ 
ID N° 19, SEQ ID N° 20, SEQ ID N° 21 , SEQ ID N° 36 ou SEQ ID N° 41 et dans laquelle des antiserums produits 
dans des singes contre ladite sequence d'epitope ont une valeur d'index de cytotoxicity cellulaire dependante d'un 
anticorps specifique superieure a 0,5 a une dilution superieure a 1 :30 pour la fabrication d'un vaccin et/ou d'une 
composition pharmaceutique pour provoquer une reponse immunitaire de cytotoxicite cellulaire dependante d'un 
anticorps specifique du VIH chez un mammifere et/ou pour traiter un mammifere infecte par le virus de I'immuno- 
deficience humaine. 

8. Utilisation selon I'une quelconque des revendications 5 a 7 dans laquelle la protection est obtenue par I'adminis- 
tration de ladite composition pharmaceutique par injection intraveineuse, intramusculaire, sous-cutanee ou intra- 
peritoneale. 

9. Utilisation selon I'une quelconque des revendications 5 a 8 dans laquelle la composition pharmaceutique comprend 
en outre un adjuvant. 

10. Utilisation seion la revendication 9 dans laquelle ledit adjuvant est choisi dans le groupe comprenant I'adjuvant 
complet de Freund, I'adjuvant incomplet de Freund, le dipeptide muramyle, le levamisole, I'isoprinosine et la tuft- 
sine. 
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